Microvascular factors have been implicated in the pathogenesis of human diabetic neuropathy. The extent of microangiopathy was assessed in 15 diabetic patients with clinically mild neuropathy and compared with eight age matched control subjects. Endoneurial capillary density was reduced (p < 0.04) and correlated significantly with reduced myelinated fibre density (p < 0.01). Both basement membrane area (p < 0.0001) and endothelial cell profile number per capillary (p < 0.002) were significantly increased in diabetic patients and correlated significantly with both neurophysiological and neuropathological measures of neuropathic severity. There was no evidence of endothelial cell hypertrophy as assessed by either cross sectional endothelial cell area or a reduction in luminal size. Furthermore, the percentage of closed vessels did not differ between diabetic patients and control subjects and failed to relate to measures ofneuropathic severity. It was concluded that microvascular abnormalities are prominent in patients with clinically mild human diabetic neuropathy, and that these data provide further support for the role of endoneurial capillary disease in the development of this condition.
Abstract
Microvascular factors have been implicated in the pathogenesis of human diabetic neuropathy. The extent of microangiopathy was assessed in 15 diabetic patients with clinically mild neuropathy and compared with eight age matched control subjects. Endoneurial capillary density was reduced (p < 0.04) and correlated significantly with reduced myelinated fibre density (p < 0.01). Both basement membrane area (p < 0.0001) and endothelial cell profile number per capillary (p < 0.002) were significantly increased in diabetic patients and correlated significantly with both neurophysiological and neuropathological measures of neuropathic severity. There was no evidence of endothelial cell hypertrophy as assessed by either cross sectional endothelial cell area or a reduction in luminal size. Furthermore, the percentage of closed vessels did not differ between diabetic patients and control subjects and failed to relate to measures ofneuropathic severity. It was concluded that microvascular abnormalities are prominent in patients with clinically mild human diabetic neuropathy, and that these data provide further support for the role of endoneurial capillary disease in the development of this condition. A microvascular basis to human diabetic neuropathy cannot, however, be discounted and this subject requires further systematic study. We examined microvascular abnormalities in a group of patients with clinically mild neuropathy and attempted to relate these abnormalities to measures of neuropathic severity.
Materials and methods

SUBJECTS
Fifteen patients (12 men and three women) with mild diabetic neuropathy were studied; all fulfilled the following criteria24: (a) either no symptoms or a history of mild neuropathic symptomatology; (b) Mean fascicular area and endoneurial capillary density were assessed directly from semithin sections, stained with thiomin and acridine orange, by using a camera lucida (Nachet, Evry, France) and sonic digitiser. All microvessels without a complete layer of cells (pericyte or smooth muscle cells) surrounding the endothelial cells were considered to be capillaries and were photographed at a final magnification of x 10 000-15 000. 
MICROANGIOPATHY
Qualitative observations-Electron micrographs of representative vessels from control subjects and diabetic patients are presented in figure 1. The basement membrane was considerably thickened in the form of concentric, reduplicated layers. Endothelial cells showed hyperplasia as did pericyte profiles and there was no evidence of either endothelial or pericyte cell degeneration. Both semithin and ultrathin sections failed to show vascular occlusion with fibrin or platelets, and no inflammatory infiltrates were observed in the endoneurium, perineurium, or epineurium. The perineurium itself was observed to be thickened in diabetic patients.
Quantitative observations-Capillary density (p < 0 04) and myelinated fibre density (p < 0 01) were significantly reduced in diabetic patients, without a significant increase in fascicular area. Basement membrane area (p < 0-0001), endothelial cell profile (p < 0-002), and pericyte nuclear number (p < 0 02) per diabetic patients than in control subjects. Furthermore, the luminal area was slightly greater in diabetic patients than in control subjects, and the percentage of closed capillaries was in fact slightly less in diabetic patients than in control subjects (fig 2) . These differences were not statistically significant.
CORRELATION BETWEEN NMICROANGIOPATHY AND NEUROPATHY
Capillary density correlated directly with myelinated fibre density (p < 0 01) (table 3) . Basement membrane area also correlated inversely with peroneal motor (p < 0 05) and sural sensory (p < 0 05) nerve conduction velocity and myelinated fibre density (p < 0 05) (fig 3) . Endothelial cell profile number correlated inversely with peroneal motor conduction velocity (p < 0 01) and myelinated fibre density (p < 0-05) (fig 3) . Endothelial cell area was not significantly increased, but it correlated inversely with sural nerve conduction velocity (p < 0 05 
